Expression of calcium-dependent cell adhesion during ocular development: a biochemical, histochemical and functional analysis.
Previous studies of the adhesive properties of embryonic chick neural retina cells indicate a gradual decrease in the expression of calcium-dependent adhesions during retinal histogenesis, a function which has been attributed in part to gp130/4.8, a retinal calcium-dependent adhesion-associated cell surface membrane glycoprotein with a molecular weight of approximately 130 kDa and an isoelectric point of 4.8 (G. B. Grunwald, R. Pratt, and J. Lilien, 1982, J. Cell Sci. 55, 69-83). The experiments described here were done to define the relationship of gp130/4.8 to N-cadherin, another calcium-dependent adhesion molecule found in chick retina, which has a reported molecular weight of 127 kDa and which is recognized by monoclonal antibody NCD-2 (K. Hatta and M. Takeichi, 1986, Nature (London) 320, 447-449). Using two-dimensional gel electrophoresis followed by Western blotting as well as quantitative solid-phase immunoassays, polyspecific antisera recognizing gp130/4.8 were compared with monoclonal antibody NCD-2 for reactivity with proteins of retina and other tissues. The data lead us to conclude that retinal calcium-dependent adhesion proteins gp130/4.8 and N-cadherin are likely to be the same molecule. In order to obtain evidence for a direct correlation of changes in expression of these adhesion proteins with changes in retinal cell adhesivity and related morphogenetic events, parallel studies were carried out with cells from various ocular tissues to examine the functional, biochemical, and immunohistochemical expression of N-cadherin during ocular development. Immunohistochemical mapping of N-cadherin in the developing chick eye reveals three modes of N-cadherin expression which occur simultaneously in different ocular tissues: (1) down-regulation, (2) up-regulation, and (3) steady-state expression. These patterns of expression correlate with changes in the adhesive behavior of cells as well as with discrete stages in the morphogenesis of several ocular tissues. The results suggest that N-cadherin is a versatile cell adhesion protein with a role in both the development of several ocular tissues and the maintenance of specialized structures in the mature eye.